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(54) MANUFACTURING METHOD FOR CATALYST CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a catalyst 
converter so that a catalyst support can properly be 
supported by reducing the diameter of a cushioning 
member uniformly together with a cylindrical member 
SOLUTION: A catalyst support OS, around the outer 
periphery of which a cushioning mat MT is turned, is 
contained in the cylindrical member 4. Spinning work is 
made to a range including at least the cushioning mat MT 
of the cylindrical member 4 by a plurality of spinning 
rollers 28 arranged uniformly around the outer periphery 
of the cylindrical member 4, revolving round the outer 
periphery of the cylindrical member 4 on a circular locus 
having the same diameter and moving in the direction of 
the diameter of the cylindrical member 4 to reduce the 
diameter of the cushioning mat MT together with the 
cylindrical member 4 and support the catalyst support 

OS. Necking work can also be made successively to an end section of the cylindrical 
member 4 by means of spinning rollers 28. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Wind a buffer member around the periphery of catalyst support, and hold in 
tubed part material, and said tubed part material is fixed so that rotation centering on 
the shaft of this tubed part material may be prevented. It arranges equally to the 
circumference of the periphery of said tubed part material to the range of said tubed 
part material which contains said a part of buffer member at least. The manufacture 
approach of the catalytic converter characterized by performing spinning, reducing 
the diameter of said buffer member with said tubed part material, and supporting 
catalyst support with two or more spinning rollers which drive the circumference of 
the periphery of said tubed part material in the direction of a path of said tubed part 
material while revolving around the sun by the circular locus of the diameter of said. 
[Claim 2] The manufacture approach of the catalytic converter according to claim 1 
characterized by measuring the outer diameter of said catalyst support, and the bore 
of said tubed part material beforehand, calculating the amount of target diameter 
reduction to said buffer member based on this measurement result, and driving said 
spinning roller in the direction of a path based on this amount of target diameter 
reduction. 

[Claim 3] The manufacture approach of the catalytic converter according to claim 1 
which reduces the diameter of the range which contains said a part of buffer member 
with said tubed part material with said spinning roller, and is characterized by the thing 
of said tubed part material for which necking processing is performed and a neck is 
formed in said tubed part material with said spinning roller to the end section at least. 
[Claim 4] The manufacture approach of the catalytic converter according to claim 1 
characterized by performing said spinning to the range of the drum section of said 
tubed part material which contains said a part of buffer member at least, reducing the 
diameter of said buffer member with said tubed part material, and supporting catalyst 
support where the both ends of said tubed part material are fixed. 
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[Claim 5] The manufacture approach of the catalytic converter according to claim 4 
characterized by measuring the outer diameter of said catalyst support, and the bore 
of said tubed part material beforehand, calculating the amount of target diameter 
reduction to said buffer member based on this measurement result, and driving said 
spinning roller in the direction of a path based on this amount of target diameter 
reduction. 

[Claim 6] The manufacture approach of the catalytic converter according to claim 4 
which fixes the drum section of said tubed part material, and is characterized by the 
thing of said tubed part material for which necking processing is performed and a neck 
is formed in said tubed part material with said spinning roller to the end section at 
least after reducing the diameter of the range which contains said a part of buffer 
member with said tubed part material with said spinning roller. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
catalytic converter which changes in support of catalyst support through a buffer 
member especially in tubed part material about the manufacture approach of a 
catalytic converter. 
[0002] 

[Description of the Prior Art] The catalytic converter is carried in the latest 
automobile, and the approach of pressing the mat made from a ceramic fit in casing 
(tubed part material) as a buffer member, while compressing winding and a mat is 
common on the periphery of catalyst support as the manufacture approach. However, 
in order to secure a buffer function, while there is a request of 3|c9M(9K*9|e(ing) a mat 
thickly, in order to make press fit into casing easy, there is a request of making a mat 
thinly and hard, and since these are rebellion matters, they are in the situation that it 
cannot but ** manufacture in quest of the compromise over both request. 
[0003] For this reason, by the conventional approach, catalyst support could not be 
enough protected with a mat, but the problem of catalyst support having been 
damaged or damaging catalyst support and a mat at the time of press fit into casing 
was pointed out. In order to solve these problems, after inserting catalyst support and 
a mat into tubed part material, the approach of compressing tubed part material from 
an outside and carrying out suitable amount compression of the mat is proposed. For 
example, it is indicated by official reports, such as U.S. Pat. No. 5329698, 
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JP.64-60711 A JP.9-234377A and JP,9-170424A 

[0004] On the other hand, about the case where catalyst support is held, expansion or 
the maintenance case of catalyst support which carries out [ the case ] pipe shrinking 
and is formed in one is proposed [ body / of the cone section / of both ends / at least 
one side and the case body ] in the tubing material that it should cancel un-arranging, 
such as the workability of the conventional approach which welds the cone section of 
a case body and its both ends, in JP,61-1 10823.U. The cone section and a conduit are 
formed in one, catalyst support and a cushioning material are inserted into a cylinder 
part, pipe shrinking of a case body and the end of the tubing material of the diameter 
of said is carried out. it leaves a case body part to this ofTtcial report, and pipe 
shrinking of the part by the side of opening is carried out to it by spinning, the cone 
section and the conduit of another side are formed in one, and the purport publication 
is carried out. But the concrete approach of spinning is not indicated and performing 
spinning to a case body part is not indicated. 

[0005] Similarly to JP.9-1 12259,A Where a monolithic catalyst is held inside an upper 
member and a ROUA member The manufacture approach of the conventional 
monolithic catalyst conyerterv which Welds the.^flange of an upper member and a ROUA 
member, Or the insertion process which inserts a monolithic catalyst into a tubed pipe 
material that it should cancel un-arranging, such as the attachment nature of the 
conventional approach which welds a cylinder part and the cone section of the both 
ends, both-ends opening of a pipe material — a funnel — the manufacture approach 
of a monolithic catalyst converter of having the diaphragm process which carries out 
spinning to a ** is proposed. And the diaphragm process is explained to push a roller 
against end opening of a pipe material, a purport publication being carried out using die 
spinning equipment or spinning spinning equipment, and spinning spinning equipment 
being shown in drawing 9 of this official report, and rotating a pipe material to the 
circumference of an axial center. Furthermore, after performing the insertion process 
and diaphragm process of a monolithic catalyst to a pipe material to drawing 5 of this 
official report, the approach of pushing the press fixture furnished with a roller against 
a pipe material, and forming a ring-like depression in a cylinder part is also indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] Although spinning is illustrated as spinning 
in the manufacture approach of a catalytic converter given in above-mentioned 
JP.61-110823,U and above-mentioned JP.9-1 1 2259.A and there is no explanation 
with this spinning concrete to JP,61-110823,U, it is clear from old that it is the 
approach currently generally performed as one gestalt of spinning of rotating the work 
piece for processing and pressing et al. and a single roller as concretely indicated 
by drawing 9 of JP,9-1 12259.A. That should be explained if a different approach from 
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such general spinning is used. For example, although the manufacture approach of a 
catalytic converter is a completely different field, a forming roll is made to face 
JP.3-146232.A a part for the point of the tubing material with a slot which formed the 
slot in the die-length direction at the inside about the edge art of a tubing material 
with a slot, a rolling mechanism is rotated to it, and the approach of carrying out 
spinning to the revolution and idling of a forming roll based on rotation of a rolling 
mechanism so that the diameter of a part for the point of a tubing material with a slot 
may be reduced by migration of the direction of a path of a forming roll is indicated. In 
addition, the roll of a piece is used by the forming roll like old. 
[0007] Moreover, it is related with the approach of supporting catalyst support 
through a buffer member in the tubed part material of a publication in an official report 
shown above. Since it is what depends all on compression processing using a dice, or 
compression processing using a force piston, It will be processed only by the 
compressive force to a hoop direction or the direction of a path, the material of tubed 
part material cannot flow easily to a hoop direction and a longitudinal direction, and 
there are a buckling of tubed part material and a possibility of causing thick 
ununiformity-ization. Consequently, since a possibility that the force which becomes 
uneven [ the amount of compression of a mat ], as a result supports catalyst support 
may become uneven is size, it cannot be said to be the optimal approach. It is very 
difficult the buckling of tubed part material, and to acquire the perfect circle precision 
of tubed part material by the above-mentioned approach, to cover the perimeter and 
to equalize amount-of-compression precision of a mat, although thick 
ununiformityHzation is not caused. It **(ed) and was anxious for the technique in 
which the perimeter is covered and only the specified quantity can compress a mat 
into a longitudinal direction equally and correctly. 

[0008] Then, this invention makes it a technical problem to manufacture a catalytic 
converter so that the diameter of a buffer member may be reduced equally and 
catalyst support can be appropriately supported with tubed part material in the 
manufacture approach of the catalytic converter which changes in support of catalyst 
support through a buffer member in tubed part material. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the manufacture approach of the catalytic converter of this invention Wind a 
buffer member around the periphery according to claim 1 which is catalyst support 
like, and it holds in tubed part material. Said tubed part material is fixed so that 
rotation centering on the shaft of this tubed part material may be prevented. It 
arranges equally to the circumference of the periphery of said tubed part material to 
the range of said tubed part material which contains said a part of buffer member at 
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least. Suppose that spinning is performed, the diameter of said buffer member is 
reduced with said tubed part material, and catalyst support is supported with two or 
more spinning rollers which drive the circumference of the periphery of said tubed 
part material in the direction of a path of said tubed part material while revolving 
around the sun by the circular locus of the diameter of said. It and since spinning 
of the range which contains a buffer member at least is carried out while two or more 
spinning rollers stick to the external surface of tubed part material where workpiece 
slack tubed part material is fixed to rotation impossible, plastic flow of the material 
which constitutes tubed part material is performed smoothly. While the diameter of 
tubed part material is equally reduced in a good precision by this, the diameter of a 
buffer member is also equally reduced with high degree of accuracy. 
[0010] Furthermore, it is good to suppose that the amount of target diameter 
reduction of as opposed to [ measure the outer diameter of said catalyst support and 
the bore of said tubed part material beforehand like, and ] said buffer member based 
on this measurement result according to claim 2 is calculated, and said spinning roller 
is driven in the direction of a path based on this amount of target diameter reduction. 
In addition, after measurement of the bore of said tubed part material does not ask 
indirectness, for example, measures the outer diameter of said tubed part material 
directly, it includes the case where the thickness of said tubed part material is 
subtracted. 

[0011] Furthermore, the diameter of the range according to claim 3 which contains 
said a part of buffer member with said tubed part material with said spinning roller is 
reduced like, and it is good also as a thing of said tubed part material for which necking 
processing is performed and a neck is formed in said tubed part material with said 
spinning roller to the end section at least, necking processing of before the diameter 
reduction process of the tubed part material according to a spinning roller by this and 
a buffer member and/or on after, and as opposed to the edge of tubed part material 
— 1 — it is in process and can carry out continuously. 

[0012] In the manufacture approach of the aforementioned catalytic converter, it is 
good to constitute like, so that said spinning may be performed to the range of the 
drum section of said tubed part material which contains said a part of buffer member 
at least, the diameter of said buffer member may be reduced with said tubed part 
material and catalyst support may be supported where [ according to claim 4 ] the 
both ends of said tubed part material are fixed. 

[0013] Furthermore, it is good to suppose that the amount of target diameter 
reduction of as opposed to [ measure the outer diameter of said catalyst support and 
the bore of said tubed part material beforehand like, and ] said buffer member based 
on this measurement result according to claim 5 is calculated, and said spinning roller 
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is driven in the direction of a path based on this amount of target diameter reduction. 
In addition, the outer diameter of said catalyst support and the bore of said tubed part 
material can be measured, and It can constitute so that the process which calculates 
the amount of target diameter reduction to said buffer member based on this 
measurement result may be processed automatically. 

[0014] Moreover, after reducing the diameter of the range according to claim 6 which 
contains said a part of buffer member with said tubed part material with said spinning 
roller like, the drum section of said tubed part material is fixed, and it is good also as a 
thing of said tubed part material for which necking processing is performed and a neck 
is formed in said tubed part material with said spinning roller to the end section at 
least. 
[0015] 

[Embodiment of the Invention] The operation gestalt of the manufacture approach of 
the catalytic converter which becomes the above-mentioned configuration is 
explained with reference to a drawing. First, as shown in drawing 1 , it fixes on an 
inflammable tape etc. winding and if needed, and the buffer mat MT which constitutes 
the buffer member of this invention is held at the periphery of catalyst support CS in 
the tubed part material 4 (in addition, after processing is called an outer case or 
housing), in this case, the buffer mat MT wound around catalyst support CS and this is 
gently held in the tubed part material 4, without carrying out the pressure welding of 
the external surface of the buffer mat MT to the inside of the tubed part material 4 
(namely, press fit — not but). Therefore, there is no possibility that catalyst support 
CS and the buffer mat MT may be damaged at this process. 

[0016] In addition, in this operation gestalt, although catalyst support CS consists of 
ceramics, metal is sufficient as it. Moreover, although the tubed part material 4 is 
stainless steel tubing, it is good also as using not only this but other metallic conduits. 
Although the buffer mat MT is constituted from this operation gestalt by the alumina 
mat which does not almost have expansion by heat, it is good aliso as using the 
vermiculite-type mat of a thermal-expansion mold, and the class of mat is not asked 
in this invention. 

[0017] Next, as shown in drawing 2 , one edge of the tubed part material 4 is pinched 
with clamp equipment 1 2, and it fixes to rotation impossible and shaft-orientations 
migration impossible. And two or more spinning rollers 28 which revolve the 
circumference of the periphery of the tubed part material 4 around the sun by the 
circular locus of the diameter of said perform spinning to the range of the tubed part 
material 4 which contains some buffer mats MT at least. That is, sticking the spinning 
roller 28 desirably arranged at equal intervals to the circumference of the periphery of 
the tubed part material 4 to the peripheral face of the tubed part material 4. making it 
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revolve around the sun. and reducing this revolution locus, it drives to shaft 
orientations (right of drawing 2 X and spinning is performed, the case where the 
amount of compression of the buffer mat MT obtained as a result of diameter 
reduction is set to 2 thru/or about 4mm — the revolution radius of the spinning roller 
28 — 2 — or what is necessary is just to make it reduce by 4mm 
[0018] The gradual change of the path of the tubed part material 4 is carried out from 
A location of drawing 2 with the spinning roller 28 up to B location, from B location to 
C location is specifically formed in a fixed path, and from C location, necking 
processing is performed so that, as for right-hand side, a path may decrease rapidly 
with the spinning roller 28. Thereby, taper section 4b and bottleneck section 4c are 
formed even in C location on right-hand side from diameter reduction section 4a and 
C location from B location. In addition, although it is good also as diameter reduction 
processing from A location to C location, and performing right-hand side necking 
processing at another process from C location, while being able to shorten carrying 
out continuously at one process in this way, then a tact time, the energy of a 
processing machine can be reduced and it is efficient. It **. and the diameter of the 
buffer mat MT is reduced with the tubed part material 4, and where catalyst support 
CS is stabilized within the tubed part material 4, it is supported. 
[0019] Furthermore, the tubed part material 4 processed as mentioned above is 
reversed 180 degrees, and it arranges, and as shown in drawing 3 , necking processing 
with the spinning roller 28 is performed like [ section / of the tubed part material 4 / 
other-end ] the above. In this case, with this operation gestalt, after process 
termination of drawing 2 , the reversal activity of the tubed part material 4 which can 
be set releases the pinching condition of the tubed part material 4 by clamp 
equipment 1 2, and is performed by taking out the tubed part material 4 from clamp 
equipment 12, reversing this, and equipping clamp equipment 12 again by the robot 
hand which is not illustrated. In addition, using a robot also for carrying in and taking 
out of the workpiece of tubed part material 4 grade, then much more good working 
efficiency can be acquired. And the other-end section of the tubed part material 4 is 
pinched with clamp equipment 1 2, to the raw part on the left of B location of drawing 
2 , with the spinning roller 28, it is processed like the above-mentioned and taper 
section 4b and bottleneck section 4c are formed. 

[0020] As shown in drawing 2 and drawing 3 , the configuration precision of bottleneck 
section 4c improves by performing necking processing with the spinning roller 28, 
where the mandrel 40 which can move freely to shaft orientations is inserted in the 
edge of the tubed part material 4. About processing using this mandrel 40, it mentions 
later. In addition, after performing necking processing at one edge of the tubed part 
material 4 first, diameter reduction section 4a is formed by spinning, it is good also as 
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finally performing necking processing in the other-end section of the tubed part 
material 4, and continuous processing with the spinning roller 28 can be performed 
also in this case. 

[0021] Drawing 4 starts other operation gestalten of this invention, following the 
process shown in the above-mentioned drawing 1 ****2 . instead of the process of 
drawing 3 , as shown in drawing 4 , it is arranged so that the shaft of a mandrel 40 may 
incline to the shaft of the workpiece slack tubed part material 4. and necking 
processing with the spinning roller 28 is performed. It and as shown in drawing 4 , 
taper section 4e and 4f of bottleneck sections which have the shaft which inclined to 
the shaft of diameter reduction section 4a are formed in the other-end section of the 
tubed part material 4. Or although illustration is omitted, the taper section and the 
bottleneck section which have the shaft which carried out eccentricity to the shaft of 
diameter reduction section 4a can also be formed. Furthermore, necking processing 
can also be performed for the both ends of the tubed part material 4 to the shaft of 
diameter reduction section 4a, combining suitably the same axle, an axis of tilt, and an 
eccentric shaft. In addition, it is indicated by JP,1 1-1471 38,A and JP,1 1-151535,A 
about the spinning approach containing these eccentric shafts and axes of tilt, and 
these processing approaches can be applied to shaping of the edge of the tubed part 
material 4. 

[0022] The configuration of the spinning equipment with which manufacture of the 
above-mentioned catalytic converter is presented is explained with reference to 
drawing 5 thru/or drawing 7 . Here, drawing 6 shows the necking processing situation 
in the process of the operation gestalt shown in drawing 4 . In drawing 5 and drawing 6 , 
so that the processing target medial axis Xe of the edge of the tubed part material 4 
may turn into the X-axis on Base BS (they are in agreement in drawing 5 since the 
medial axis Xt of the tubed part material 4 and the processing target medial axis Xe 
are on the same field) The X-axis guide rail 5 of a pair is fixed to this and parallel at 
the one side (right-hand side of drawing 5 ) of an on [ Base BS ], and the case 20 is 
arranged movable along with this X-axis guide rail 5. The ball socket 7 is fixed to the 
lower part of this case 20, and the screw shaft (ball screw) 8 screwed in this is 
arranged in parallel with the X-axis guide rail 5 on Base BS, and is supported rotatable 
by the servo motor 9. If it ** and the rotation drive of the screw shaft 8 is carried out 
by the servo motor 9, the case 20 is constituted so that it may move along with the 
X-axis. 

[0023] On the other hand, base la is formed in the other side (left-hand side of 
drawing 5 ) of Base BS, and the Y-axis guide rail 10 of the pair which intersects 
perpendicularly with the X-axis guide rail 5 is being fixed on base la. The slider 1 1 of 
the pair which supports a table 6 to these Y-axis guide rails 10 is arranged movable. 
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and clamp equipment 1 2 is supported on this table 6. Clamp equipment 1 2 is equipped 
with the bottom clamp 1 3 supported by the table 6 free [ rotation ] and the bottom 
clamp 1 7 arranged in the upper part, and the tubed part material 4 is pinched between 
these bottom clamp 13 and the bottom clamp 17. The ball socket 14 ( drawing 6 ) is 
being fixed to the lower part of a table 6, and the screw shaft 15 screwed in this is 
arranged in parallel with the Y-axis guide rail 10 on base la, and Is supported rotatable 
by the servo motor 1 6. If it ** and the rotation drive of the screw shaft 1 5 is carried 
out by the servo motor 1 6, a table 6 and clamp equipment 12 are constituted so that it 
may move along with a Y-axis. 

[0024] The cylinder 18 of a hydraulic drive is arranged as a driving means in the upper 
part of the bottom clamp 17, the bottom clamp 17 is supported by this possible [ a 
rise-and-fall drive ], and the rise drive of the bottom clamp 17 is carried out at the 
time of wearing of the tubed part material 4, and removal. And the clamp side of a 
semicircle cylinder is formed in the top face of the bottom clamp 13. and the clamp 
side of a semicircle cylinder is formed also in the inferior surface of tongue of the 
bottom clamp 1 7, and when the tubed part material 4 is pinched among these clamp 
sides, it is constituted so that it may be held at rotation impossible and 
shaft-orientations migration impossible. Moreover, the pointing device 1 9 is arranged 
in the case 20 and the opposite side of clamp equipment 1 2, and the tubed part 
material 4 is arranged so that the end section may attach to stopper 19a of this 
pointing device 1 9. 

[0025] The bottom clamp 13 is equipped with the pointing device 19 so that it can 
move with clamp equipment 12. In the pointing device 19, stopper 19a is supported by 
shaft orientations possible [ an attitude ] by cylinder 1 9b, and stopper 1 9a is 
constituted by X shaft orientations possible [ centering control ] to the bottom clamp 
1 3. It ** and the shaft orientations of the tubed part material 4 can be positioned 
appropriately and easily in the process of drawing 2 and drawing 3 . 
[0026] It **, and if the downward drive of the bottom clamp 17 is carried out by the oil 
hydraulic cylinder 18 after the tubed part material 4 has been arranged so that the end 
section may attach to stopper 1 9a on the clamp side of the bottom clamp 1 3, the 
tubed part material 4 will be held in the predetermined location between the bottom 
clamp 17 and the bottom clamp 13. At this time, as shown in drawing 5 . it is 
constituted to the medial axis Xr of the main shaft 2 which the medial axis Xt of the 
tubed part material 4 mentions later so that it may be located in a coplanar (height 
same from Base BS) parallel to Base BS. 

[0027] Furthermore, the rotation driving means which consists of a motor 31 is laid 
under the table 6 on the left-hand side of drawing 5 , and output-shaft 31a of this 
motor 31 extends perpendicularly to the upper part BS of drawing 1 . i.e., the base, and 
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it engages with the bottom clamp 1 3, and it is constituted so that the rotation drive of 
this bottom clamp 13 can be carried out a core [ output-shaft 31a ]. The guide rail 32 
of the shape of radii centering on output-shaft 31a is formed in the top face of a table 
6. and the guide idler 33 which fits into this guide rail 32 is supported by the inferior 
surface of tongue of the bottom clamp 13 fi^ee [ rotation ]. ^(ing), it rotates along 
with a guide rail 32, the bottom clamp 1 3 is constituted so that a rotation drive may be 
carried out a core [ output-shaft 31a ], and drawing 2 shows the condition that the 
bottom clamp 1 3 carried out predetermined include-angle rotation. 
[0028] Next, on the right-hand side of drawing 5 , a main shaft 2 is located on the 
same flat surface parallel to Base BS to the medial axis Xt of the tubed part material 
4, it is arranged so that the tubed part material 4 may be countered on the processing 
target medial axis Xe of the tubed part material 4, and the abbreviation same axle, and 
it is supported by the case 20 free [ rotation ] through Bearings 20a and 20b focusing 
on the medial axis Xr. The main shaft 2 of this operation gestalt is constituted by the 
double pipe with cylinder-like an outer tube 21 and an inner tube 23. and is connected 
with the change gear style 50 mentioned later. 

[0029] Furthermore • the coupling rod 41 of a mandrel 40 is supported independently 
by shaft orientations possible [ an attitude ] in the main shaft 2 so that the centrum of 
an inner tube 23 may be penetrated. That is, the coupling rod 41 is constituted so that 
floating support may be carried out through bearing to the inner tube 23 of a main 
shaft 2. therefore it can move to shaft orientations irrespective of rotation and 
shaft-orientations migration of a main shaft 2. The mandrel 40 is formed so that it may 
agree in the configuration inside [ opening edge ] the tubed part material 4. The end 
face section of a coupling rod 41 is supported by the cylinder 42 for an attitude drive, 
and the cylinder 42 is supported by Base BS through bracket 1c. 
[0030] the outer tube 21 of a main shaft 2 is connected with pulley 22b through gear 
train 22a — having — this pulley 22b — a belt (not shown) — minding — the motor 
(not shown) of a rotation driving means etc. — etc. — it is connected and the rotation 
drive of the outer tube 21 is carried out by this motor etc. The flange 24 is being fixed 
at the tip of an outer tube 21, and if the rotation drive of the outer tube 21 is carried 
out, a flange 24 will rotate focusing on a medial axis Xr. On the other hand, the inner 
tube 23 is supported rotatable to the outer tube 21 and the flange 24. And the support 
plate 25 is being fixed to the point of an inner tube 23, and the rotation drive of the 
support plate 25 is carried out a core [ a medial axis Xr ] with an inner tube 23. 
[0031] Spiral guide rail of three articles 25a as shown in a support plate 25 at drawing 
7 is formed, and the guide pins 26 which move in the direction of a path with rotation 
of a support plate 25 at each of such guide rail 25a are arranged. These guide pins 26 
are held at three supporter material 27, respectively, and as shown in drawing 5 , they 



-10- 



JP2001-107725 

are supported by each supporter material 27 free [ rotation of the spinning roller 28 ]. 
If it and the rotation drive of the inner tube 23 is carried out, while the spinning 
roller 28 will rotate focusing on a medial axis Xr (revolution), according to rotation of a 
support plate 25, the supporter material 27 drives in the direction of a path along with 
guide rail 25a, and it drives so that the spinning roller 28 may be approached and 
isolated to a medial axis Xr. That is, actuation of the spinning roller 28 is performed 
during rotation of a support plate 25, and the spinning roller 28 makes the revolution 
race way diameter change, revolving around the sun. 

[0032] The change gear style 50 with which an above-mentioned outer tube 21 and an 
above-mentioned inner tube 23 are connected bends, and is a thing using an 
engagement type driving gear. The flexible gearing ring 53 in which the outer rings of 
spiral wound gasket 51 and 52 of the pair which engages with an outer tube 21 and an 
inner tube 23, respectively, and the tooth form of a number of teeth which gears to 
the tooth space of the same number of teeth formed in these insides, and is different 
from these were formed, The wave formation ring 54 arranged so that it may gear by 
two places which support this gearing ring 53 rotatable and face the tooth space of 
outer rings of spiral wound gasket 51 and 52 is formed! The rotation drive of this wave 
formation ring 54 is carried out by the moderation motor 55 for a drive. Outer rings of 
spiral wound gasket 51 and 52 are supported by the support gearings 56 and 57, 
respectively, the driver 58 which meshes with the support gearing 56 is attached in an 
outer tube 21, and the collar gear 59 which meshes with the support gearing 57 is 
attached in the inner tube 23. 

[0033] The above-mentioned bending engagement type driving gear is a harmonic 
drive (trademark of Harmonic Drive Systems and Inc.). Internet Information http: 
//www.hds.co jp/hdss.htm Although explanation of a working principle is omitted 
since it is known as a publication, according to the rotation drive of an outer tube 21, 
the outer ring of spiral wound gasket 51 and the differential mechanism which a 
relative-velocity difference produces among 52 are constituted. When it ** and the 
rotation drive of the outer tube 21 is carried out, the rotation drive of the support 
plate 25 will be carried out through an inner tube 23 by the differential between an 
outer ring of spiral wound gasket 51 and 52, and each supporter material 27, as a 
result each spinning roller 28 will carry out path directional movement to a medial axis 
Xr. 

[0034] Although more than one are prepared in order that this spinning roller 28 may 
soften an intermittent impact, it is ideal to arrange three spinning rollers 28 at equal 
intervals like this operation gestalt. Moreover, if displacement in the direction of a 
path is possible for the spinning roller 28, it is good as any moving trucking. As the 
driving means and differential mechanism of the spinning roller 28, an epicyclic gear 



-11- 



THIS PAGE B! JVNK m>^^' 



JP2001-107725 



device etc. is good also as using other means. In addition, it connects with a controller 
(not shown) electrically, a control signal is outputted from this controller to each 
driving means, and each driving means of the above-mentioned motors 9, 16, and 31, 
55 grades and Cylinders 18 and 19b. and 42 grades is constituted so that numerical 
control may be carried out. 

[0035] It **, and in drawing 5 . after the bottom clamp 17 of clamp equipment 12 has 
gone up first, the tubed part material 4 for processing is arranged on the clamp side of 
the bottom clamp 13. and a cylinder 18 drives in the predetermined location in the 
condition of having contacted stopper 1 9a of a pointing device 1 9. Thereby, the 
bottom clamp 1 7 descends, and the tubed part material 4 is pinched between the 
bottom clamp 1 3 and the bottom clamp 1 7. and is held in the state of rotation 
impossible. At this time, it is positioned so that the medial axis Xt of the tubed part 
material 4 may turn into the medial axis Xr of a main shaft 2, and the same axle (it 
differs from the condition of drawing 6 ). Moreover, each spinning roller 28 is 
evacuated outside the outer diameter of the tubed part material 4. 
[0036] Next, it is stopped where each spinning roller 28 is located in the point which 
the advance drive of the case 20 was carried out along with the X-axis guide rail 5 (it 
moves leftward [ of drawing 5 and drawing 6 ]), and carried out predetermined 
distance evacuation from the core of output-shaft 31a of clamp equipment 1 2. And an 
advance drive is carried out so that a mandrel 40 may be located in opening of the end 
section of the tubed part material 4. 

[0037] While the rotation drive of the main shaft 2 is carried out a core [ a medial axis 
Xr ] and each spinning roller 28 rotates focusing on a medial axis Xr from this 
condition, the rotation drive of the support plate 25 is carried out through the change 
gear style 50, and each spinning roller 28 moves in the direction of a path toward a 
medial axis Xr. Along with the X-axis guide rail 5, the retreat drive of each spinning 
roller 28 is carried out at coincidence (it moves rightward [ of drawing 5 and drawing 
6 ]). Thereby, each spinning roller 28 is in the condition by which the pressure welding 
was carried out to the peripheral face of the edge of the tubed part material 4, rotating 
focusing on a medial axis Xr, while rotating in itself (namely, rotation), (namely, 
revolution) the direction drive of a path is carried out and spinning is performed in the 
medial-axis Xr direction. Similarly, the processing cycle of multiple times is performed, 
and as shown in drawing 2 . diameter reduction section 4a is formed. Furthermore, 
necking processing of the both ends of the tubed part material 4 is carried out with 
the spinning roller 28, and as shown in drawing 2 , taper section 4b of the last 
configuration and bottleneck section 4c are formed. 

[0038] As mentioned above, according to this operation gestalt, spinning is performed, 
carrying out homogeneity and smooth plastic flow in a circumferencial direction to the 
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tubed part material 4 with two or more spinning rollers 28 which revolve the circular 
locus top of the diameter of said around the sun at equal intervals, since thrust is 
always added in the direction of an axial center. Moreover, since thrust balances 
focusing on the axial center of the tubed part material 4 (around an axial center), the 
tubed part material 4 cannot incline to one side, or the spinning roller 28 cannot 
separate, and thrust with the spinning roller 28 can be changed into plastic flow 
efficiently without futility. 

[0039] Furthermore, since neither the tubed part material 4 nor the coupling rod 41 
rotates, while being able to constitute easily the structure which presses the tubed 
part material 4 firmly, the fault of Bure of the tubed part material 4 resulting from 
rotation etc. is avoidable, moreover, necking processing of as opposed to [ according 
to this operation gestalt ] the both ends of the tubed part material 4 — 1 — it is in 
process, and since it can carry out continuously, floor to floor time can be sharply 
shortened from the conventional approach. And since the reversal activity of the 
tubed part material 4 can be done easily, without stopping rotation of the spinning 
roller 28, while being able to reduce a tact time, energy efFiciency also improves. 
[0040] The above-mentioned spinning becomes automatable by processing as follows. 
First, target thickness T of the buffer mat MT is memorized in the memory of a 
computer (not shown). And the measuring instrument (not shown) of common use is 
arranged in a predetermined part, the outer diameter D1 of catalyst support CS and 
the bore D2 of the tubed part material 4 are measured, and it memorizes in the 
above-mentioned memory. Moreover, based on these measurement results, the gap C 
between the external surface of catalyst support CS and the inside of the tubed part 
material 4 is calculated by computer. That is, if it can ask for Gap C as C= (D1-D2) / 
2 and target thickness T of the buffer mat MT is subtracted from this gap C. it will 
become the value P (=C-T) of 1/2 of the amount of diameter reduction (a part for a 
diameter) to the tubed part material 4. This value P is set up as an amount S of target 
diameter reduction, and only the amount S of target diameter reduction drives the 
spinning roller 28 in the direction of a path on the basis of the location adjacent to the 
external surface of the tubed part material 4 (namely, a revolution radius contraction). 
[0041] Thereby, without being influenced by the magnitude of catalyst support CS, 
and the magnitude of the tubed part material 4, correctly, the buffer mat MT can be 
compressed until it is set to target thickness T. It and while the diameter of the 
tubed part material 4 is equally reduced In the always stabilized precision, the 
diameter of the buffer mat MT is reduced equally. In addition, as a measuring method 
of the bore D2 of the tubed part material 4, after measuring directly the outer 
diameter of the tubed part material 4 with a measuring instrument (not shown), it is 
good also as subtracting and asking for the thickness. Furthermore, it is good also as 
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measuring the roundness of the tubed part material 4 or catalyst support CS, and 
seasoning the amount of compression by the circumference of a periphery. A 
non-contact-^pe measuring instrument, such as laser, may be used, using the sensor 
of the general contact process as a measuring instrument. Moreover, it is good also as 
being able to process migration of a measuring instrument efficiently, if a robot is used 
as mentioned above, and making carrying in of the tubed part material 4, and the robot 
for taking out serve a double purpose. Even if it prepares the above-mentioned 
computer alone, it is good also as using the computer for spinning. 
[0042] That drawing 8 should prevent migration to the shaft orientations of the 
catalyst support CS within the tubed part material 4. it is what enlarged the amount of 
diameter reduction of the tubed part material 4 near the edge of the buffer mat MT, 
and as shown in drawing 8 as a result, the level difference of 4d is formed in the tubed 
part material 4. A setup of the diameter of revolution of the spinning roller 28 in the 
part concerned is only changed, as easily shown in drawing 8 , it can specifically form, 
and the amount of compression near the edge of the buffer mat MT can be enlarged 
especially as a result. In addition, the above-mentioned level difference of 4d may be 
formed near the both ends of the buffer mat MT, or may be formed only near the end 
section. Thus, the tubed part material 4 can be formed in a desired configuration by 
controlling the spinning roller 28 suitably. 

[0043] In an above-mentioned operation gestalt, although each pinches only one edge 
of the tubed part material 4 with clamp equipment 1 2, when the tubed part material 4 
for processing is short length, it is not easy to perform spinning. Then, how to perform 
spinning easily also when the candidate for processing is short length is explained 
below with reference to drawing 1 and drawing 9 thru/or drawing 1 2. 
[0044] First, as shown in drawing 1 , the buffer mat MT is fixed to the periphery of 
catalyst support CS on an inflammable tape etc. winding and if needed, and it holds in 
the tubed part material 4. Next, as shown in drawing 9 , one edge of the tubed part 
material 4 is pinched with clamp equipment 120. The step 121 is formed in this clamp 
equipment 1 20, and shaft-orientations migration of the tubed part material 4 is 
regulated. And the other-end section side of the tubed part material 4 is pressed in 
the clamp equipment 120 direction in accordance with the shaft of the tubed part 
material 4 with press equipment 122 equipped with the cylindrical shape-like press 
member with a stage. The step 1 23 is formed in this press equipment 1 22 at the 
peripheral face, the cylinder section 1 24 is held in the tubed part material 4, and 
shaft-orientations migration of the tubed part material 4 is regulated by the step 1 23. 
It and the both ends of the tubed part material 4 are fixed to rotation impossible 
and shaft-orientations migration impossible by clamp equipment 120 and press 
equipment 1 22. In addition, it is good to consider as a collet format as clamp 
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equipment 1 20, and it may replace with press equipment 1 22 and you may carry out to 
if the clamp equipment of a collet format is used. 

[0045] Then, two or more spinning rollers 28 which revolve the circumference of the 
periphery of the tubed part material 4 around the sun by the circular locus of the 
diameter of said perform spinning like the above-mentioned operation gestalt to the 
range of the drum section of the tubed part material 4 which contains the buffer mat 
MT at least. That is. sticking the spinning roller 28 arranged at equal intervals to the 
circumference of the periphery of the tubed part material 4 to the peripheral face of 
the tubed part material 4, making it revolve around the sun. and reducing this 
revolution locus, it drives to shaft orientations (right of drawing 9 ), and spinning is 
performed. Thereby, the diameter of the buffer mat MT is reduced with the tubed part 
material 4. diameter reduction section 4a is formed in the drum section of the tubed 
part material 4, and catalyst support CS is appropriately supported in this diameter 
reduction section 4a. In addition, to perform processing shown in drawing 9 . since the 
spinning roller 28 will be located between clamp equipment 1 20 and press equipment 
122, it is necessary to chaingS the Configuration material 27 grade in 

the equipment shown in drawing 2 but, and if it considers as the configuration which 
exchanges the left part of the equipment of drawing 2 , or the equipment of dedication 
is prepared independently and two sets are installed, the continuous process can set 
up. 

[0046] Next, after retreating press equipment 122, the pinching condition of the tubed 
part material 4 by clamp equipment 1 20 is released, and as the tubed part material 4 is 
taken out by the robot hand which is not illustrated and it is shown in drawing 10 . 
diameter reduction section 4a formed in the drum section of the tubed part material 4 
is grasped with the clamp equipment 1 2 of drawing 2 , and it fixes to rotation 
impossible and shaft-orientations migration impossible. And the gradual change of the 
path of the tubed part material 4 is carried out with two or more spinning rollers 28. 
taper section 4b is formed, to one edge of the tubed part material 4. like the 
above-mentioned, where a mandrel 40 is inserted in the edge of the tubed part 
material 4 after that, necking processing is performed so that a path may decrease 
rapidly, and bottleneck section 4c is formed. Furthermore, the tubed part material 4 
processed in this way is reversed 180 degrees, and it arranges, and as shown in 
drawing 1 1 . necking processing with the spinning roller 28 is performed like [ section / 
of the tubed part material 4 / other-end ] the above. In this case, since the reversal 
activity of the tubed part material 4 which can be set is the same as that of the 
above-mentioned operation gestalt, explanation is omitted. And the other-end section 
of the tubed part material 4 is pinched with clamp equipment 12, to a raw part, with 
the spinning roller 28, it is processed like the above-mentioned and taper section 4b 
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and bottleneck section 4c are formed. 

[0047] In addition, as shown in drawing 1 2 , it is good also as processing the both ends 
of the tubed part material 4, and forming taper section 4b and bottleneck section 4c 
so that it may leave step 4e formed between the both ends of the tubed part material 
4, and diameter reduction section 4a after the process of drawing 9 which formed 
diameter reduction section 4a in the drum section of the tubed part material 4. 
[0048] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it 
does the effectiveness of a publication so below. Namely, it sets to the manufacture 
approach of a catalytic converter according to claim 1 . Wind a buffer member around 
the periphery of catalyst support, and hold in tubed part material, and tubed part 
material is fixed so that rotation centering on the shaft of tubed part material may be 
prevented. It arranges equally to the circumference of the periphery of tubed part 
material to the range of tubed part material which contains a part of buffer member at 
least. It is supposed that spinning is performed with two or more spinning rollers which 
drive the circumference of the periphery of tubed part material in the direction of a 
path of tubed part material while revolving around the sun by the circular locus of the 
diameter of said. Since the diameter of a buffer member is also equally reduced with 
high degree of accuracy while plastic flow of the material which constitutes tubed part 
material is performed smoothly and the diameter of tubed part material is equally 
reduced in a good precision, catalyst support can be appropriately supported by the 
equal pressure. Moreover, since it is not necessary to compress a buffer member 
beforehand and it can be easily held like before in case a buffer member is wound 
around the periphery of catalyst support and it holds in tubed part material, 
simplification of a process is attained and a manufacturing cost can be reduced. 
[0049] Moreover, the outer diameter of catalyst support and the bore of tubed part 
material are beforehand measured like a publication to claims 2 and 5. If the amount of 
target diameter reduction to a buffer member is calculated based on a measurement 
result and a spinning roller is driven in the direction of a path based on this amount of 
target diameter reduction While the diameter of tubed part material is equally reduced 
in the always stabilized precision, without being influenced by change of materials, 
such as tubed part material, the diameter of a buffer member is reduced equally. 
[0050] Furthermore, it sets to the manufacture approach of a catalytic converter 
given in claims 3 and 6. The diameter of the range which contains a part of buffer 
member with tubed part material with a spinning roller is reduced, and necking 
processing of as opposed to [ are considering as the thing of tubed part material for 
which necking processing is performed and a neck is formed in tubed part material 
with the spinning roller to the end section at least, and ] the edge of tubed part 
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material — 1 , since it is in process and can carry out continuously While being able to 
reduce a tact time, energy efficiency also improves. 

[0051] In addition, according to the manufacture approach of a catalytic converter 
according to claim 4, where the both ends of tubed part material are fixed Spinning is 
performed to the range of the drum section of tubed part material which contains a 
part of buffer member at least. Since it supposes that the diameter of a buffer 
member is reduced and catalyst support is supported with tubed part material, and 
spinning can be easily performed also when tubed part material is short length, much 
more reduction of a manufacturing cost is attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] in the manufacture approach of the catalytic converter concerning 1 
operation gestalt of this invention, the. condition of having wound the buffer mat 
around the periphery of catalyst support, and having held in tubed part material is 
shown — it is a sectional view a part. 

[Drawing 2] in the manufacture approach of the catalytic converter concerning 1 
operation gestalt of this invention, the condition of performing spinning with a spinning 
roller to tubed part material, and reducing the diameter of a buffer member with tubed 
part material, and performing necking processing with a spinning roller to one edge of 
tubed part material is shown — it is a sectional view a part. 

[Drawing 3] in the manufacture approach of the catalytic converter concerning 1 
operation gestalt of this invention, the condition of performing necking processing with 
a spinning roller to the other-end section of tubed part material is shown — it is a 
sectional view a part. 

[Drawing 4] in the manufacture approach of the catalytic converter concerning other 
operation gestalten of this invention, the condition of performing necking processing 
with a spinning roller focusing on an axis of tilt to the other-end section of tubed part 
material is shown — it is a sectional view a part. 

[Drawing 5] It is the sectional view showing the whole spinning equipment with which 
the manufacture approach of the catalytic converter of 1 operation gestalt of this 
invention is presented. 

[Drawing 6] It is the top view showing the condition of having fractured some spinning 
equipments with which the manufacture approach of the catalytic converter of 1 
operation gestalt of this invention is presented. 

[Drawing 7] It is the front view showing the support plate and supporter material of 
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spinning equipment with which the manufacture approach of the catalytic converter of 

1 operation gestalt of this invention is presented. 

[Drawing 8] in the manufacture approach of the catalytic converter concerning the 
operation gestalt of further others of this invention, the catalytic converter which 
performed spinning with a spinning roller to tubed part material, and reduced the 
diameter of a buffer member with tubed part material, and performed necking 
processing with a spinning roller to one edge of tubed part material is shown — it is a 
sectional view a part. 

[Drawing 9] in the manufacture approach of the catalytic converter concerning other 
operation gestalten of this invention, spinning with a spinning roller is performed to 
tubed part material, and the condition of reducing the diameter of a buffer member 
with tubed part material is shown — it is a sectional view a part. 
[Drawing 1 0] in the manufacture approach of the catalytic converter concerning other 
operation gestalten of this invention, the condition of performing spinning with a 
spinning roller to tubed part material, and reducing the diameter of a buffer member 
with tubed part material, and performing necking processing with a spinning roller to 
one edge of tubed part material is shown — it is a sectional view a part. 
[Drawing 1 1] in the manufacture approach of the catalytic converter concerning other 
operation gestalten of this invention, the condition of performing necking processing 
with a spinning roller to the other-end section of tubed part material is shown — it is 
a sectional view a part. 

[Drawing 12] in the manufacture approach of the catalytic converter concerning the 
operation gestalt of further others of this invention, the condition of performing 
necking processing with a spinning roller to one edge of tubed part material is shown 
— it is a sectional view a part. 
[Description of Notations] 

2 Main Shaft 4 Tubed Part Material 4a Diameter Reduction Section, 4B Taper Section 
4C Bottleneck Section, 9, 16, 31, 55 Motor 18, 25 Cylinder, 12,120 Clamp Equipment, 
21 Outer Tube, 23 Inner Tube, 25 Support Plate, 25a Guide Rail, 27 Supporter Material, 
28 Spinning Roller, 40 Mandrel, 50 Change Gear Style 

CS Catalyst support MT Buffer mat 



[Translation done.] 
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m-^^^bcuLm^x'comwMxt. ci^imt^^msKD^-^ v 

^:y{pmJL^%^\iMxnu^ctt\^xi>^\.>i^K CCD 

4 ^x^'&i.tci-mx-xn $ n 5 . 

[0019] M^. ±iE^7)J:^CCSDX^n/ct^t^gp«4 

p-^2 8 =^>i5^Jnx^tfJ'cj:5c ccom^^c 

^ fittifPM 4 (DjSKi^a^. :^m.^mx\tm 2 <d 

Xfi$^7^. ^ > •:fmm: \2(iCXh MKmi 4 CDS^}* so 
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>-7*^^i 2 7&^6i^«§m4^Bx^3tau. cn^j^s^ 

i^-r Wig ^ ^ > 1 2 Cc^«T ^ C i <j: o r 

5o f^. tst^as*t4^cD«flnxig5(DffiASo'Jsa3oc*>a 

Jit*-:' h^fflt^^cii-rn«-Jl^if??^j:f^ll3<ft^^f#^ 
cijbsr^^o -eur. ^^>:7'gMl 2^Ccfco-Cl^t^ 
gI5S4<7)ffi:&<DS^P^^J^L. S2©BeaJ:02£TO 
mULUWcl^l^. ::<er.>^ci--5 2 8 6ci:ort?5E 
ctl^li^JnXL. f*->'^'g54bR2>*:fJ<h;V^-^i7§P4 c 

[0020102 3 tc^Ti ^ JC. M:Sf[S]0c3iS 
gac7)v> KU;l.4 O^M«§m4(D^^I5&C»AU/ctt 
?Jr ;^ f ^ > n - ^ 2 8 c c J: -5 r ^ > ^'fla X ^ f f 

-r-So C(D-7> FU';l/4 0 ^^l^fcJnXCCOl^TtJft^S 
T^o i^. :^t7JCCfgttg[5M4CD--:?^CDi^PtC^.':;:^>^ 
JjnX^?f o -fCik. >^ fr, > ^'JJOX^C i r ffiSa54 a 
^ffJ^L. Sf^(C|^t^a5«4(D{it'^cDffi§P^C:^-:.=^^>^ 
JjnX^!f?'cC^Ci<hL'r^>J:< . CCDi#^^Ci>>^b*:::.> 

^a-^ 2 8 tcJ:€)a^L/cJnx^?f^i:^ c 
[0 0 2 1 ] III4('3:^^B^cDffe(D^j!ifeff5^^c^^^^cD 

mrizliOS 1 D^S2^C75^-rx?icc^^. eiscdxii^c 

ft*:>-3r. S4CC^"r<fc^tC»flDX^/i:'51ift^gPW4(7) 

;^ f ^ > p - ^ 2 8 cfc ^-^z =^ > ^^nniti^yt^ 

MLT. S4«:ijK-rcfc^CcjgH:^;g|5l5f4(Dffe:^CD 

iHi. m^\t.m'^'t^i)^. ^sg!54 acD^^cc>^u©c^o 

x^v^:^'ifmT.^'i7fj:^ctiyX^^. r^. cn^o 

iNpggv 11-14 7 13 ^>^<lkmL'BLmm^ 11-15 
1 5 3 s-^-s^fgccffl^^nrfcO. cne>^Dflpx:&ffi^ 

[0 02 2] XiBc?:)t4^Sri>yN'^.^cDia3tcc«-r-S>;^ b- 
^^JjnX^gtD^ffi^H 5 7 :$:#MUrlftBj-r 
>S>. CCr-. S6t^lM4tC^L/c^*ef$.^CDXfiCC:foH:? 
-2>^->^>^'»0Xt^Sa^^L'rii6o ll5&C>^'E6 4C:fe 

'L^x t j]^xsstp^l:^l^x e um-m±.kci^^<Dx-' 

OXIA;^^ KU~->'l'5^C^orM*2 0 7i)^'^IipJt^JCie 
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[0 023 ] —yj. '<-':^Bs (DiOiyjm (0 5 <D&m) 

;U6<DT5PtC(.i;K-Jl/V^':. h 1 4 (116) y^^HS^n 
r*5f9. cncc4g^-r^lS^-f*l bf)^. •&! a±(CY«| 
FU--;H Oi^tf^CiSS^n. 1 6 

lS<^gP«4<7)^«;S^CKg5^D^bff$^C{i±ffifJi>^>:7- 

1 7 3&i±#IE«jSns. ^l/T. TffliJ^^^:?-! 3co± 

E^c ^i^nf§<Z) ^ ^ > m>??^jfj^ ^ ±fflfj ^ ^ > 1 
7CDTMtc4>^n®(Z):57'5'>:7-H5:^^fl5;S^nT:foD. C 

n 6 <D ^ ^ > y'm(om^cmtkmi 4 $ n/c <b t 
mBfjtc«ffig^i6^a 1 9 $ nrfc d . c oea 

[0 02 5] \tLm^^mm: \ Q^t^'yl^V'mmil 2t^ 

;^ h y>'^•l 9 a«TiW^5^^>::?'l 3tc*fLX«i:^rf&J 

[0 0 2 6] ffnUr. fi5«SR«47!?5TfHfJ^^>>'*l 3 <D 
^'7>>'*ffl±r. X h 1 9 a.(tC~-^tm^^h^ 

8 J: o TTF^IEtt ^n^t. mi-mti 4 ^i±ilij ^ ^ > 
1 7 i Tffl'J ^ ^ > 1 3 (DPalCDF^f^&gtc-iSJf $ n 
C(Z)i^. il5^c^*rj:^Cc, ift^gPt;t4<^)4i'i:4S 
X t3&5f*a-r^itt2<D*/C^¥iX r^C>*0, •^-;^BS 
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[0 02 7 ] H^C. la SCDi^ffflJCDy--:/;^ 6 l^cm^mt 

'^-^3ii)^hWL^mmm^mmwt.'^inx%5^. c 

BSk:*fi.sa75ri^j{cj5ffiurTffiJ:^^>:7*i 3cc{^^ 
C<0Tm^'7>^l 3^ta:^i#3 1 a^4I'l:^^c[pIfE 

ffi:^7M3 1 B.^^s\j<t-r^mmo:>m^m3 2mi 

m^tiX^sy). CCDIgF*g«3 2^cK^'r^:^f^ Kn-^ 

3 3^miij^^>y 1 3<DTm^cMnu&c^n^nx 
i^^o rfnuT. rm^'yyy'i 3^tm\^m3 2(,ciQ^x 
mmo. mt}4i3 1 a^^^jL^tbxmmm^n^^^ 

f^mf&^nx^^. 0 2t^TffJJ^^>7'l 3;&5^^ftS 

[0 0 2 8 ] aSCDSffl'JCC. ^#2:05. fS4:^Sm 
4^D■t'it^^iX t liCy^bX^-:^ B S <>: W^cCl^— ¥®± 
IS1^IH5^^4(DjjnXgtI43'i:^lftXec!:^|aII4i: 
r'lgriKgW4Cc*tr^r5J:^tciea$n. 4I>l:^f6Xr^ 
^p.C^^C•<Ty>^I/2 0 a, 2 0 h ^i>LXmMB&^U 
{*2 0^3£f*$nTl^-Sc :$^W^SgO^#2^i. Rf^ 

<:^(Z)^^2 1 t\^m2 3(fCj:'oxr.mmticmf^^nx^ 
fgii-r^^ii^^sofcjiiS^tiriiSo 

[0 0 2 9 ] lE^C. P^m2 3(0^m^^^MMr^<^'!> 
2 CDrt^ 2 3 tc^^ LttS b T -7 P - > y 

^m^nr^di?. U'ox^n2co^^RmA^\^^mi^ 

K ^-^1^4 0 ^mt^a5W4©giP$SP^fffJ(7:)ff$4^0C^gct-5 

ffl(?:)v";>a?'4 2cc:5:J#5n. >'';>3?^4 2{'jr^^'ir':; 
h 1 c^iA^LT-^-xBs^c^Jt^nri^Sp 

[0 0 3 0 ] ±|i2(7>54«2 1 «&S^J2 2 a^ftUX 
2 2 btCjSS^n. CCD':7'-'; 2 2 b;^>i-^;l/h 

oriHlKIEfti^n^o 51-1^2 1 cD5t^S^c^^-7^>>^2 4 
:^mm^riX:^^. ^1-1^2 l;0^^lHlK.IE8&Sti'S<b:7-7> 
>?2 4>«^54i'C^I*Xr^*'C^5c[pIiK-r-So rtff2 3 

5^1-^2 lSO':7 5>>^2 4CcMUr{iIS6aTtgtc^}^ 

$nri^.s, -eur. 1*3^2 3(7)5feig^P5cti3^j#tg2 5 
:f>mm:^tix:h^. 3tJ#® 2 5 2 3 ^^toct^l>l:^# 

[0 03 1 ] 3tJft52 5 ^C('^. g| 7 (^CTj^-Tcfc 0t£3^<O 

mmK<omnm2be.i}miiSLttix^K^. ctih<o^n 
s&-r'5^p^b->2 6;&5ieg$nri:^^. cn^o^i^t* 

>2 6l^3fi<Z)3:}^§W2 7CC^/7{Sf^Snr:feO. § 
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2 8i)mW}B&C^t^^nxi^^o mux. \H'S2 3ti 

- > y n ^ 2 8 U ^5 6 ^(D^KSiilS^S^ b 
[00 3 2] ±iB<D5^«2 1SlC>'I^^2 3 10 
^^2 1 i|^©2 SCC^-^f^^^tl^— *f©^$ffl5 

1, 5 2i. cn^<D\^m^cBf&^titcm—<Dm^<owi 

m^omMiM 5 3 (h . c (Dmmm 5 3 ^latt njt^tc^j^ 
o^^ms 1 . 5 2(Dmmtmn-r^2mmx^m^r^J: 

0)0:^- :/ff^Jxgte5 4 t«gStlffli)^jI-t--^ 5 5 J: r 
ipHslgSb^n-^o 51-$b5 1 . 5 2«^^^f^#m5 6. 

5 7tc5:Jt$n. s:J^«m5 6 t^^r^mm^Mb s 20 
35^54^ 2 1 tcm^^ 6 S7t m^r eseiii 

a* 5 9 5:)5pftsfg2 3^cK^#tte>nri^^o 

[0 0 3 3 ] ±iacD^^oi^^l^^lEttl^St3:. 

y ^ F'^^"/ (Harmonic Drive Systems, Inc. 

OD^Ii^tl. -0^5? — htt$Bhttp://www.hd5.co..ip 

/hdss.htm tciBig) <h L^ra^nrc^ ^(Dr. f-^ttiHil 

5 1, 5 2HCC+g>rm^5^J^i-r^^iJllS1t:^^1t^^ti 

ri^^. MLr, ^^2 l:05|pIfelE»$n^i, 

1. 5 2r^(DM«6fCj:0[^^2 3=5:/rbr^}^^2 5:^ 30 

[0 0 3 4] cc[);:^t:-r->^'n--^2 ^k-mmmuw^ 

(CHfflOX > ^'a - ^ 2 8 ^^rem^ClB^f aCD3&5 
iM2BQ«3T*^o ^/t. Xb-::.>^'P-^2 8t^S:S'I«IK: 

fj::. > ^ a - ^ 2 8 cDlgtii^mSD^'Mffiri^lS i L r 

I^. ±iB>^-:^9. 16. 3 1, 5 B^R^S^y >^*1^ 
8. 19b. 4 2#cD'&|giil^P^ti:3>hn---7 (S^ 

[0 03 5]imbr. IM5tC:fot.*T. 
1 2CD±»J^^>^'i 7;?)^±#U/ct^^-C. Tro^^> 
:7-l 3<7:>^^>>'*ffi±^cm>ft^<^i^t^SPW47!?^|Bg^ 
{iiMt^s^>^^ 1 9 ox h y 1 9 a^c^^L//c«^ 
(DR^S{4ar->y>^i 8;&5|ES(i§nao cn«:cf;D. so 
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±fflij^^>:7'l 75&5TP?b. tSt^gm4t*Tfflji'7>:7' 

1 3i±{pjje'^>r'*i 7(DrBi(c6i^!#$n. 

2 8 tmt^gPM 4 cD?f S J: ^ ^ii'f ffl^iSii '5>o 
[0 0 3 6 ] gf*2 05&^X$ft::^V KU-;l/5tC?& 

oTrnfitlMSii^n (il5^t>'116(D:^77f^^c^tt) > ^ 
^>:7"^gl 2(Dffl:tff43 1 a<D*^i:^3&^^BffSffiiBiiS 
Ufc.'^.^&xt^>^'a--'^2 8 7:>^i2gL//c4*g§Tf?± 
Sn-Sc ^Ur. v> FUJl/4 O:05itiiK^P*t4CD-^g|5 

[0 0 3 7 ] C<Z)tt«J:^>^6. ^f42 5^;5l^I.c^|iX r '^^>\j> 

2 5 355[lf5|gli$n. SXf^>^*u-'^2 8 7&^^*>i:^$4 
Xrwii^a^J^^oTflTSri^^c^Sft-r^,. I^a#tc. ^xb-:^> 

^'U-52 8:^^Xf4:^V F U->'t' 5 ^cSorf^JIIEtt^ 
ti^ (^5SO'll6(7):e:S'[^Cc#S!j) „ cnccj:D. S 
Xh"r,>^ci---728J3:. 4 (DSaitD^I'iSffi^C 

[0 0 3 8] W±cDJ: cfctiii. ISIS 

|^t^^W4CC>^tURi^^l^C^:fet^r:i^— Ja^XA- 

/c. fgi«S|5W4cr)W'C^^^3>i:^ct L't: (lfrC^<?)jiIffl'C) ffl 
JE^^&^y ^' ^ > X T (5:>T\ Mt^gW 4 ?&^>t»J^cMl. ^/c 0 

r.>^'a--^2 8^cI:SffEE:^?^^i«:^c<^^WK:Mtt 
?^ ^^^T ^ c <b ;t>5-c ^ ^ „ 
[0 0 3 9 ] MCC. M«Sm4RO*iiiffi#4 1 CDfpjn4> 
lp|eL^a:l^/ci^). fgt^§P1vf4^^Sl^cffjXt-^^?i^e 

§m46:)>^U^<7:)^:S:^^lHlii'C^^. ^^c. :$:Wg?f5 

sioc<i:n«ist«gB«4cDWiffia5&cM"r^^^ v^^^^^mL 

i«J:0}inXB$ra1^Ai?M^C®^S^^^<i:^^"^'^^o 

>^b-^>yci'-^2 8©(pIS^(f±?-t±^Ci^C< 

[0040] XIBOX b-r.>^/JIIX(S. «TOi ^JtCifi 



n 

mc^mw-r^o m-b. c= (d i -d2) /2tbx 

(ilg^) (D2^CD1CD(HP (=C-T) 
^28 ^gi«gi5t^4CD5'fM0C^SL/J^c{i^^®gi 

[0 0 4 1 ] cmcj;«9. lirf«JQ<*CSCDA^^-^fStt 
SI5**4<D;^*StcS;&Sn6c:<h^c<. iESil^cMffiv^y 

fraur. l;ccSSo/c¥fgr{St^gm4;&5;i^^tc|gs? 

<k'?^cu^^yY^nm'rn{mmmmmt^ctt>^x 

[ 0 0 4 2 ] n 8 mv(im4rf^x(Dmmm^o s 
mxmumi4(DmmM^-:k^<Ltch<Dx\ ccd^m 

m 8 icnkr J: ^ tclSttgpW 4 fc|3:M 4 d ^^^J;^^ 5 n -5 « 
m.Wmc\t. ^5SSB^-CtDXh*^>i5^a-^7 2 8<7)^iilE 

x(om^m^m^iK^<t^cti)^x^^. 1^. ±iBS 

^4 d {tmm^ ^vu Tcommmm^^mfSL oxi>. ~ 

^a--^2 8^igS$0P-r-2>C<b{Cj:orji!t^gW4^ 

^McD^f^tttc^^-r ^ct ^^x ^ ^ o 
[0 043] ±m(Dmi)mmi^c:i6\.>x^t. fpinfeist^sp 
« 4 (D—yfomm^ ^^z^> ymm i 2 j: r 

r6ct<tbxi^^:f)K mxyd^omKm^A^^mRx 
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[0 04 4] 9cr. (Ml^^fJ:^^. 84^®ffif*CSCD 

T/^cccfcoTS^or. is«g|5M4i^icjRsrSo ;x 
>:7'^gi 2 occj:orgtf#-rec C(7:)^^>:7'^g l 

2 0 ^{^lagp 1 2 1 3&5jfj^$nr*5 0 . mtKm^4(Dm 
u^m^fcWEE&m 1 2 2 J: r . mv(mti4 omis 

10 (D^SPM«:fgit^SP« 4 ©#tc?9 r ^ ^ > :7*i^g 1 2 0 
^^f^/^cJ^Ef -So ^cDffEE^g 1 2 2 CC^i^'fj^MCcggp 

1 2 3 mm^ nx^ o . na^p i 2 4 *^tst^^PM4 n 

^ci|X«3n. ISSBl 2 3^Ccfcf3liJt^gPt^4C7)l6:^f^Stt 
;&5*MlJ$n-5>o fflUr. 1St^gPW4CDMffigP:e^^'^^>^* 

«g 1 2 0 1 2 2 ^Ccfc o r . lelli^S^jao 

1477 f^^aij:^t^^ciilS $ n i^. ^ ^ > v^mm. 1 2 0 

20 [0045] m>x. m^mi4<Dmu<oo>t^ <ti>m 
^mm<Dmi^U(^ x ^^i^r ^ m^(D x e > n - ^ 

2 8CCJ:^r. mra}©^W$PJ<t|5]<ifc;:<t*:^>!5^»iX 
^^j:"?. ip-^. i^ttg{5M4(D5'f;iin]Oic^rBiPirse^ 

cn^<i:»:). mm^y hMT(Jiw«gPW4<hifcccjt@$ 

9Jc^t" ;jnx^tf^^j:^ii^cc{i. ;^f::->yn-^2 8 
« >7 ^ > :7-^® 1 2 0 <h JtpE^S 1 2 .2 <h (Dm^iC^mit 
^CtdCfji^OX. lll2&C7T^T^gtCfcC:r53tf^a5M2 

- 7^(D?fJtS^^MT^iJ^^^5^?^*'2>?:j-^\ m2<D^s:(o-&ys 

CCffl,^L'2^?:#^Tntf. S.mUfcX?i^SST€>C: 

[0 04 6 ] :^CC. 1 2 2 ^f^$ ii/cf^. ^ 

^ > 1 2 0 J: 4 (Dm^i^m^nm 

OBU. lEI 1 OCc^Tcfc^Cc, ftit^a5^;t4cDJ|5ia5kffM 

§n/ca&s^P4 a^. m2<D^^>y'mm.i2^c^-,x 

iJt^Sm4 0-75'0^ffigpcc^L. tuiliifHjtttC^^ 
<5D;^b-j:.>i57P«-^28^Cctor ISt^gPtt 4 ©?1 
§ifrf*-/^*gP4b*ff5^0. -€-0!:)^-7> FU;U4 0^ 

^c^^ >y=1r>^'»llx^?f^j:i^7Kh;u^-y i:5'Sp4 c^mn&tr 
M^c. C(^)J:^>^cJjDX^n^cfgt^gP-M4^1 8 0« 

50 se^-ii-rieab.- m nc^-rj:5^c. isjt^igp*t4o 
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{fe:^©*Sa55cot>r *>±iSiI51i«:;^ f^> 2 

[00 47 m, 01 2CCn^-rJ:5K. fi5«gP«4©P 
gRtClffiSgP 4 a ^mfS. I'fcm 9 ©X?i®?t . fl^gPtt 4 
©MS«B<!:HSSSI54 a t®rHliCffM$n5>Sa54 e^m : 

m'iK.. ■^i^t^glMv^4©ll^ffiSP^J]^xb■cr-^^•gR4b 

[0048] 

<DS:^r^ Kliiti T -S SiSt© ^ t: - > o - 7 J: o -c ;^ 
f-> i-'Jnx^tf ^j: ^ c i i Ltrto o . Mt^iW^&ltfiS 
•r.2.^«©^t4?j£s&*5R?tKff&t>n. mw^iiffs-citt 

^mr^ctifix'^h, s?c. ft4iis#©i+^(cMfsgp 

SCiJb5-t?#S©-C\ Ig©WtA5Diegt^ciD. 

[0 04 9 ] ^/c. li*:S2RD>'5tciBtK©J:^«:. ^ 
«58iJ«JIft:©i^^i:>'®=K3*t©I^S^a'i^^- 
^«:S-^#^{5^««:*f^^>@«fflaM«r<i^b> C© 

•scii-rntf, iti«gm^©^«®^<bu:«jg$ns 

[0 050] MK. it*«32l(y>"6Jcia®©m3>'''< 
-^5j©iajt:^^K:*jl,i-CW. j^^f^vya-'S'KJ;*]® 
t#;gi5«<!:iticM{gSI5tt®-§P*^^®H=&^'^'^^ -^"^ 

.:;=^^>i/flnx5r?Tifec»MttSlW«:irSS*JK^-rs 

X*-Xfi*-C^=^L-C^f^j:ac<!:d5-C#i©t?. ^ i' 

[0 05 1 ]!^, !i3{<]I4tcieK©fi4j®3>^-^"-^os^ 
jt:?a«:J;n«. fS1^3llM©Mffl«:H^bfct»;^-C, IS 
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M*5SR®lt^^*^ - S=g CC 7. f > i7-^X€tT 5 c 
i*s-C#-&©'C. h©— HO^SifSA^DlfiSi^-c 

[ilffl©ffi#'5:SiB«l 

[0 1 ] *^H^©-^*tSJ^5®.«:<l^^^='>^"^-^®** 

■CIS K iR^ b ?ct^M*^-r-SPSr®® -C * ^ . 

) [H 2 ] -:$.^^<J>-WMWM.m^fm^ > A- :Sr©$!5 

MSI.. fi'5|gittg!iM©-:&®4^SB«:>!tbXt->i^a 

[H3] :$:^B^©-«SfeJfJ^(t^*^^=' 
i^Tj-SKtet'^-C, fti«a5tt©ffi*®SSa5«:Jffl.^f::.'^ 

cfJ-DK X f::- > ^ n - 9 K J: ^ ^ > iflBXi^U 

[05 ] :$:m^<o-m:mBm(om.m::i ^^2" ^^^'^ 

[H 6 ] :$i^m<D-mmmm<D^m^ ^ <omMi5 
•mem- s X fr.> i/'j]pi^a©-si55:Kii 

30 [H 7 ] *^W©-«)!iliff5.«J®tt««=' ^'©SJi^^ 

■sk: X f ^ > ifUTm^fo^^muu^m^ * 

[08] 3f:|6l!B©MfCffi©*ifeJfJ^lt<lSfl*J^='^^'^'- 
^ ®K3t:??i*fc tei ^ r , iS«a5«Jc» u x f - > i^'d - 
■7 J; .2) ;^ fx > i^a]X=&?f ^cl* , iJtKMffi 

[0 9 ] *^>§©ft!!®«6i^ggK:e^S»Kii3>^'«- ^'® 

[010] *:^HjcDflk©^Si?e?J'<^^^fi*'®='^^"'*""^ 
©Mjt73a«:fcl<>-C, iS5t>:gmoc«u;^f->i''n-7 
(;c«i:-i>;^fr.>i7'j)nx*ff/itv ilttgPWt^^K:^®^ 
^vt^^Sb. M-5®«a^®-:^®®"f5'^^^^'='-^^ 

i7 n - 7 tc j: ^ > y^l^x^^f ^ t^c«J^^t--§P 

[011] *^Bj©<fe©»S?15PJ(C0^^tM3>'-!-5' 
50 ©SS)i75SK:fct»-c. il«gW©ffe*©«SP«:^b;^f 



2 iWi. 4 mi^Bm. 4 a ^Sas. 4 b 
[H 1 ] 
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*-Agp. 4c ^hJl'^^yi^^i. 9. 16. 3 1. 5 
5 18. 2 5 iyV>-Sf. 12. 120 

i'^V^-^a, 2 1 2 3 F*9lf. 2 5 3£ 

2 5a mf^m. 2 7 ^mmu. 2 8 ;^ 

tf^>^D--7. 4 0 -^^KUJU. 5 0 

m 




[07] [08] 
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